Pulmonary thromboembolism is currently one of the leading causes of disease burden and mortality in Europe, also known as the great masquerader, for its ability to mimic other diseases or to present itself with few symptoms, especially when the pulmonary embolism is very small. With aging population, increased survival of cancer patients and the addition of multiple debilitating diseases such as dementia, heart failure, chronic kidney disease the rate of pulmonary embolism is spiking, with more and more small pulmonary embolism being diagnosed, that may have no immediate impact on mortality, but which may contribute to an increase in morbidity. We have examined retrospectively 108 consecutively cases of pulmonary thromboembolism that have presented in the Emergency Department of Municipal Hospital in Timisoara, Romania over the course of twenty-one months from September 2016 to May 2018 and we evaluated the clinical and laboratory findings in studying the influence of age over the severity of pulmonary embolism.
Pulmonary embolism (PE) is a leading cause of death with a worldwide increase in the number of cases with even more cases being diagnosed in the postmortem setting [1] .
This increase is attributable to a series of factor associated with ageing, increased cancer incidence and cancer survival, chronic diseases such as chronic kidney disease, chronic obstructive pulmonary disease, dementia etc. For example, for year 2005, Cohen et al [2] attributes to pulmonary embolism a staggering number of over 317000 deaths in only 6 countries across the European Union.
Pulmonary embolism is colloquially known as the great masquerader, because it can mimic other clinical entities such as pneumonia or heart attack or can present itself with limiting and no clear symptoms, many of them being nonspecific. The most frequent symptoms are dyspnea, cough, pleuritic chest pain, substernal chest pain and fever, with the almost half of the patients presenting with dyspnea. Only a third of patients present themselves with chest pain, either pleuritic or substernal, a quarter with cough and only about one in ten have fever [3] . Because of the scarcity of signs and symptoms, scores were developed in order to evaluate probability of a patient having pulmonary embolism. The scores have an advantage over clinical judgment, of being objectively validated. Scores such as Wells criteria and the revised Geneva score are a useful tool in guiding the initial approach to a patient with suspected pulmonary embolism [4] . Both of these validated scores were even more simplified for use in an emergency setting, with a probability of diagnosing a * email: albulescu.n@gmail.com # Authors with equal contribution patient with pulmonary embolism ranging from around 10% in the low probability case to over 65% in a case with high probability based on these score [3] . A recent study for evaluating the probability of pulmonary embolism using the simplified Geneva score of 1621 patients with age-adjusted D-dimer showed that overall pulmonary embolism was confirmed in 294 patients (18.1%). 60.5% of the patients were classified as intermediate risk of having pulmonary embolism and 2% as having high probability with the rest as low probability. This study has shown that even a simplified version of the probability scores is at least as efficient as the standard score in predicting the risk of pulmonary embolism when associated with the D-dimer test [5] .
Objective
The objective of this retrospective study is to evaluate the clinical and laboratory finding regarding the severity of pulmonary embolism in consecutive elderly and adult patients diagnosed with pulmonary embolism.
Experimental part Materials and method
We have reviewed 108 consecutive patients that were diagnosed with pulmonary embolism, irrespective of etiology, in the Emergency Department (ED) of Municipal Emergency Hospital in Timisoara, Timis County, Romania during a 22 month period starting with September 2016 until May 2018.
The PE was diagnosed in the emergency unit by emergency physicians based on clinical judgement, physical findings and laboratory markers, supported by the use of either Wells criteria or the revised Geneva score. All cases had chest CT angiography in accordance with the current European Society of Cardiology (ESC) guideline recommendations for PE. Estimated glomerular filtration rate was calculated using the CKD-EPI creatinine equation (2009) and patients with eGFR<15ml/min were excluded, because the chest angiography could not be performed without the risk of contrast induced lesions.
The assay for the measurement of the cardiac enzymes that was used, was an 24h available and calibrated BIOSITE® Triage MeterProand, that analyzed creatinephosphokinase MB iso-enzyme (CK-MB, normal value between 0 and 4.3ng/mL), myoglobin (MYO, normal value between 0 and 107ng/mL), troponin I (TNI, normal value between 0 and 40ng/mL), brain natriuretic peptide (BNP, the normal value range was between 0 and 100pg/mL) and D-dimers (normal range between 0 and 500pg/mL). Also the ED complete blood count was further included in our analysis. The at least likely possibility of PE was enough to perform an immediate assay. If the blood sample could not be analyzed or resulted in an error, another blood sample was taken and subjected for analysis on the same device.
A careful history was performed with focus on past diseases, recent immobilization, recent surgery, recent bed riddance, cancer history, blood coagulation disorders, anticoagulation drugs and other chronic medications, recurrent VTE, history of heart failure, atrial fibrillation, chronic obstructive pulmonary disease. We also searched our database for these patients to find if they were admitted before for other causes and if there subjected to any recent hospitalizations. All patients had a PESI score calculated and the therapy was guided based on this score, as all of the patients diagnosed with PE were admitted and none was discharged from the ED, even if after they were early discharged.
For our analysis we divided the patients in 3 groups, based on the site of pulmonary embolism. The first group named CT PROX comprised the patients with massive PE that either required thrombolysis or the clot was in the pulmonary trunk or one of the main pulmonary artery, the second group named CT LOBAR comprised patients with non massive PE, but at least one lobar branch affected and the third group named CT DISTAL, consisted of PEs in the smaller branches, but no larger than segmental branches. These patients were further divided based on their age in two groups, the cut-off age being 65 years old.
The Ethics Committee of the Victor Babes University of Medicine and Pharmacy, Timisoara, Romania, approved the study in complete accordance with the Declaration of Helsinki.
Statistical analysis
For the statistical analysis the IBM SPSS Statistics for Windows version 20.0 software was employed, with a significance level considered when p<0.05. Mean, interquartile range, median, and standard deviation were among the analyzed variables, which were further included in figures and tables for better and easier understanding of the data. For correlations between the most important data we made use of Spearman correlation coefficient.
Results and discussions
Following our research, we have identified 108 patients that were included in our analysis. Out of these, 51 were males (47.22%), the mean age of the group was 64.18 years, with a median of 66 years, the youngest being 22 years old and the oldest 92 years old. The majority of the patients had no prior DVT and no history of angina pectoris. A total of 8 patients, representing about 7.4%, presented or developed shorthly after (in the first 24 hours) circulatory failure. The mean calculated PESI score was equivalent to class III PESI with, 97.6 points, with more than 75% having a sPESI of more than 1 point. Based on PESI risk category, the number of patients attributed to classes I and II representing low risk, classes III and IV representing intermediate risk, and class V representing high risk were 41(37.96%),45 (41.67%), respectively 22 (20.37%). The mean body mass index was 28.21 kg/m 2 body surface, with a median of 26 kg/m 2 body surface, most of the patients being overweight and obese. Summary of baseline characteristics are presented in Table 1 .
We also divided the patients based on their age, in two categories, younger and older than 65 years, out of which 64 patients (59.26%) were elderly patients (65 years of age or older). For the elderly patients, PESI values ranged from 67 to 202, with a median value of 98.5, an interquartile range (Q1-Q3) of 86.5-121 and a mean (standard deviation) value of 109.69 (33.158). The most frequently PESI score recorded for our elderly patients was 102. In Table 2 the comparison between main baseline and disease characteristics of adult and elderly patients is summarized with statistical significance achieved for PESI related score and risk category for aged patients.
When we analyzed the comorbidities of elderly patients versus adult patients using the t-test and Chi-square none of the parameters obtained statistical significance, even if the incidence of symptoms and comorbidities is higher in the elderly group. Results are summarized in Table 3 .
The complete blood count showed that there was a small direct correlation with the hemoglobin level, but only in elderly patient with massive PE we observed a statistically significant result as shown in Table 4 and figure 1. No correlation was obtained with leucocytes and RDW.
Pulmonary embolism is often a silent killer and can affect patients of all ages as in our study the youngest one was only 22 years old, while the oldest was 92 years old. In the younger patients, genetic causes such as thrombophilia states, trauma or immobilization and some hematological malignancies are the diseases that account for most of the cases, for the elderly and adults DVT, immobilization, surger y and solid and lymphatic cancers are the predominant causes [6] .
Elderly patients din not have any statistical significance regarding their symptoms and comorbidities, several other studies confirming these findings. Masotti et al [11] , reported that diagnosing PE in the elderly is difficult and unexplained dyspnea, tachycardia, tachypnea should warrant a chest CT angiography to exclude this diagnosis. In our study over 96% of elderly patients complained of dyspnea, chest pain and, palpitations, and cough being of lesser frequency, but still higher than in adult patients [12] .
When accounting for the severity of the PE our study had a mean PESI of approximately 98 points, representing a class III intermediate risk with more than three quarters of them having an sPESI of more than 1. Although a sPESI of 0 points has negligible risk (overall low risk of mortality of1.1% or severe morbidity of 1.5%), a sPESI of ≥ 1 increases the risk to a high risk of mortality (8.9%)or severe morbidity (2.7%) all of our patients selected in this study were admitted to the hospital for further evaluation.
Our baseline characteristics and patient comorbidities are quite similar to other studies [7] with heart failure, chronic pulmonary disease and obesity being the most frequent associated comorbidities. We note that although the outright proportion of obese patients is lower, the mean Table 1 SUMMARY OF BASELINE CHARACTERISTICS BMI was about 28kg/m 2 which is consistent with overweight patients. The increase of BMI was associated in several studies with an increased risk of PE, some authors proposing that the vascular inflammatory state being one of the predisposing factors or insulin resistance [8] [9] .
In our analysis elderly patients higher CRP (p=0.032). This fact is supported by several explanations, such as larger PEs that impact the pulmonary vasculature, more rigid vessels or a diminished right ventricle compliance or a combination of these, which can be explained by concomitant infection or other types of inflammation or Table 2 COMPARISONS OF ADULT AND ELDERLY PATIENTS even endothelial dysfunction, but is helpful in predicting the severity having moderate association with PEs [10, 13] . We observed a significant statistical result for the level of serum hemoglobin which correlates with the more proximal pulmonary embolism in the elderly versus the adult group. Adult patients are predisposed to anemia through a myriad of factors starting with deficient alimentation and other chronic diseases. Anemia is important when the need for anticoagulation in the prevailing therapeutic decision, being associated with a worse prognostic. In our study the RDW parameter had an inverse correlation with the size of the pulmonary Table 3 SYMPTOMS AND COMORBIDITIES OF ELDERLY PATIENTS embolism, but it did not achieve a statistical significance. Several studies have shown that there is some degree of correlation with this parameter [14, 15] . Regarding CKD patients, which were excluded from our study, especially those with a eGFR<15mL/min and dialysis patients, is known that they have a nearly 2 fold increased hazard ratio(HR) of PE and a 2.5 fold increased mortality from PE compared with those without clinical kidney disease [16] [17] [18] [19] [20] . On the other hand, HD is associated with a higher risk of PE than PD [20] . In these patients, GFR alone proved to be a reliable follow-up parameter, as a marker for CV events [16] [17] [18] [19] . For this special population, in order to establish a better risk profile, further studies are needed. Appropriate preventive measures are required to reduce the potential pulmonary embolism development and to avoid PE mortality, both by using multimodal imaging and proper medical management [17] [18] [19] [20] .
Conclusions
In the elderly patients with pulmonary thromboembolism, the more reliable are the clinical and complete blood count as tools for evaluating the severity.
Limitations: We found several limitations of this study such as the small number of patients, could reduce the power of this study, while some studies have found some relationship with the RDW index, we found no correlations even in the elderly patients. The grouping of patients based on their eGFR was based from a more clinical point of view, as patients for example with stages I and II of renal disease have almost no clinical features, while those with 
